Mechanical and electrical properties of cardiomyopathic hearts of Syrian hamsters.
To determine whether the cardiomyopathy that develops in the Syrian hamster before the occurrence of congestive heart failure is associated with mechanical and electrical alterations consistent with myocardial dysfunction, left ventricular posterior papillary muscles of control and cardiomyopathic animals at 120 days of age were studied in vitro. Moreover, the electrocardiographic response to ouabain was investigated in vivo to analyze the arrhythmogenic potential of the cardiomyopathic heart to glycoside exposure. Results showed a decreased tension-generating ability of the myocardium in the diseased animals, which was accompanied by a prolongation of the timing parameters of contraction and an increase in the duration of the repolarization phase of the transmembrane action potential. Furthermore, the velocity of isotonic muscle shortening and relengthening was depressed at all physiological loads. Glycoside infusion elicited premature ventricular contractions, ventricular tachycardia, and ventricular fibrillation in diseased hamsters much earlier in time than in healthy controls. The impairment in mechanical performance in association with the abnormality in membrane electrical activity may be responsible for the progression of the disease process and the occurrence of lethal arrhythmias in this animal model.